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Quantitative Characterization of Membrane Protein-Lipid Interactions Soohyung Park, Wonpil Im. Bioinformatics, University of Kansas, Lawrence, KS, USA. Protein-lipid interactions are important for membrane protein (MP) structure, function, and organization. Qualitatively, bilayer regulation of MP function or sorting has been under stood in terms of the "hydrophobic match" between MP and the lipid bilayer. However, due to difficulties in quantitative characterization of protein-lipid interactions (even in computational studies), it is difficult to understand, even on a case-by-case basis, how much and why protein stability differs from bilayer to bilayer, and how much protein-lipid interactions and a bilayer deformation penalty (caused by inclusion of the protein) contribute to such stability difference. As a first step of quantitative characterization, we calculated the transfer free energy of gramicidin A (gA) in binary lipid systems. To obtain insight into the impact of bilayer thickness and curvature on gA-lipid interactions, we have chosen two types of binary lipid systems: (1) DLPC DMPC and (2) DLPC DLPE. In order to improve sampling and accuracy of the potential of mean force (PMF), we employed window exchange umbrella sampling molecular dynamics (WEUSMD) technique with an optimal parameter set. We will discuss the preference of gA (channel) dimer to be in DLPC compared to DMPC and DLPE bilayers. For consistency check, transfer free energy calculation is required for the binary lipid system: DMPC / DLPE. Agreement will validate that the separately calculated transfer free energy profiles can be combined to characterize the changes of the gA-lipid interactions in any two chosen bilayer types. This will allow us to quantitatively map the equilibrium states of gA in bilayers with different properties and to quantitatively elucidate the consequences by the free energy decomposition method.
4062-Pos Board B790 Effect of Serotonin on Membranes Properties Studied by Molecular Dynamics Simulations
Hubert Santuz, Slim Azouzi, Pascal Amireault, catherine Etchebest. UMR-S665, Inserm-University Paris Diderot, PARIS, France. Extending the life of transfused red blood cells (RBC) has major implications in the treatment of several diseases (anemia, sickle cell disease) that require repeated transfusions. Recently, it has been demonstrated that serotonin (5-hydroxytryptamine), a monoamine neurotransmitter implicated in the central nervous system, has a protective role on red blood cells and is crucial to ensure normal erythropoiesis and red blood cells survival in mice. Without serotonin, the half-life of RBC is reduced both in vivo and in vitro. Among the mechanisms responsible for this effect, oxidation cascade plays a significant role. Serotonin could act as an antioxidant agent to prevent destabilization of the membrane and lipid peroxidation. Different hypotheses are advanced to investigate its protecting effect: How does serotonin prevent destabilization of membranes? What are the mechanisms in which serotonin interplays with lipid peroxidation? We present results related to the first question, i.e. how does serotonin interact with membranes. We performed molecular dynamics simulations with a protonated serotonin molecule initially placed in the solvent compartment of a fully hydrated bilayer of POPC. We observed that serotonin rapidly locates at the membrane interface. The key interaction is a salt bridge between the amine group of serotonin and the phosphate group of lipids with the aromatic group of serotonin pointing inward the bilayer. Simulations with several serotonins show no aggregation of the latter at the interface. Examination of different membrane properties shows a slight increase of the order parameter for the unsaturated chain. Analogs of serotonin molecules, which have increased or decreased protective effects compared to serotonin, are currently underway in similar conditions.
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Analysis of Membrane Translocation Simulations using Dimensionality Reduction Begum Alaybeyoglu, Elif Ozkirimli. Chemical Engineering, Bogazici University, Istanbul, Turkey. In understanding biological processes and biosystems, molecular motion at the atomic level plays a critical role. Computational studies on molecular motion are commonly based on simulations of molecular models, which give a huge number of conformations in the form of Cartesian coordinates for each of the atoms as output (Plaku, Stamati, Clementi, & Kavraki, 2007; Stamati, Clementi, & Kavraki, 2010) . In order to quantitatively characterize a computer simulation and extract the important information of the motion of the system, a low-dimensional embedding such that the properties of the underlying manifold is preserved should be defined. Mathematically, finding a set of coordinates in which very few of them show significant variation and the others may said to be inconsiderable is called dimensionality reduction problem. The commonly used dimensionality reduction techniques, principal component analysis (PCA) and multidimensional scaling (MDS) are simple and easy to apply, affordable in the means of computing time and resource and efficiently determine the true structure of data in the high-dimensional input space (Tenenbaum, de Silva, & Langford, 2000) . In an effort to characterize the translocation of the 18-residue long cell-penetrating peptide pVEC (LLIILRRRIRKQAHAHSK) through a lipid bilayer, we performed steered molecular dynamic (SMD) simulations, in which force is applied on the peptide to move it from one side of the membrane to the other. We examined the simulation trajectories using linear and nonlinear dimensionality reduction techniques to obtain a description of the underlying energy landscape for the nonlinear process of membrane uptake. 
4064-Pos

